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Abstract. 2014 The numerical solution of the Boltzmann equation for an ionized gas yields the macroscopic properties of electrons accelerated by an electric field in dry air and in pure oxygen. For the purpose of ozone generation, the stronger the field, the better the efficiency of oxygen dissociation. In air, the oxygen dissociation is found to be much less easy than that at the same amount of pure oxygen. The macroscopic properties of the electrons in a given gas (pure gas or gas mixture) are often functions of the only variable EIN (electric field/gas density). The concentrations of metastables or ionized species may sometimes be additional variables but, for the present cases, they are assumed to be low enough to be neglected. The last two variables, to be taken into account in some cases, are the neutral temperature T and the gas density N ; the following computations are performed under standard conditions ( T= 273 K and N = 2.69 x 1019 cm -3 ). Nevertheless, for the gases and the range of E/N to be considered in this paper, T may be varied over a large range without any effect on the results; N changes only the three-body attachment coefficient, which is proportional to it, but it has no effect on the other macroscopic properties for values lower or a little higher than the standard one.
The more usual macroscopic properties are the drift velocity (vd), the electron temperature (Te = average energy x 2/3), the ratio of the diffusion coefficient over the mobility (D/~), the reaction rates and the energy branching ratios for the various elastic and inelastic processes taken into account. These properties are computed from the electron distribution function which is itself a solution of the classical Boltzmann equation for an ionized gas. The computer code which is used is based upon previous work [1] .
Although literature deals with many gases (mainly pure gases and laser mixtures), air has only been considered in the preliminary work by Hake and Phelps [2] , which is based upon obsolete assumptions and does not provide the main macroscopic properties. The reason for this is related to the difficulty to have a satisfactory and coherent set of data available for oxygen cross-sections. Some differences between the data used in a recent paper on pure oxygen by Masek et al. [3] and those used here [4, 5] Oxygen [4] Nitrogen [5] Figure 2 gives reaction rates as a/N~ ; (the rate coefficients in cm~/s are the products of o/~ in cm2, times the drift velocity in cm/s). Figure 3 gives the energy branching ratios for some groups of processes.
The differences of the present results for pure oxygen with those by Masek et al. [3] are minor.
For air, it is clear that energy transfers to Ar, to C02 and by elastic collisions are all negligible. At lower fields (a few Td), the largest fraction of the energy is transferred to oxygen vibrations. At moderate fields (a few tens of Td) almost all the energy is transferred to nitrogen vibrations; this is made at the expense of oxygen singlets which are never pumped as efficiently in air as they are in the pure gas. At higher fields, the electronic excitations of oxygen (some of As a conclusion, it is possible to assess clearly that the larger fields yield the better dissociation efficiency for the purpose of ozone generation. However, with respect to the case of pure oxygen, 02 dissociation in air is much less easy to achieve than predicted from its concentration since the proper range is then closer to the breakdown field (Figs. 2 and 3 ) : the breakdown field is close to that for which the curves of ionization and dissociative attachment cross each other on figure 2.
